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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a method and a system for treating surface 
in which an oxide film generated in fine contact holes can be removed 
efficiently by dry etching. 

SOLUTION: An article W to be treated having an oxide film generated on the 
surface is carried into a treating vessel 10 sustained in vacuum state. A 
mixture gas of N2 and H2 is then introduced into a plasma generating 
section 30 and then plasma is generated to form respective active gas 
species. A flow of active gas species is directed toward the article W and 
added with NF3 gas to form an activated gas. The article W is cooled down 
to a specified temperature or below by a cooling means 22 and exposed to 
the activated NF3 gas to cause reaction therewith. Consequently, the oxide 
film is deteriorated and a reaction film is formed on the surface of the 
article W. Subsequently, supply of N2, H2 and NF3 gases is stopped and the 
article W is heated up to a specified temperature by a heating means 19 in 
order to remove the reaction film by sublimation. 
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[0 05 5] 3 ^5XvJB(KS3 0(OBinSB3 0 

SB3 0 a*>6*iB#2 OCCrSjofPHDl/fcRIBttftiC^ 
[0 056 ] ;^fic. *%9I<DftBffl& (a«fflMfc«fc 

[0057] «±o j: 5 ccfliAs n/c^a^s ( ut&m 

[0 058111(a) : H 1 «C^3n4*ffl»S*S« 
loy- 0 a*IHttSn. — ft<Z>^x;>W 30 
A*. »3S^6y- h^VU^l 0 a^riloT, INStEtt 

ti. mms 2o±fcK«sti. ^^>y 

y>i/2 1 «CJ:«5I8B#2 0CC»±S*iS o CO-Jxa 
W±CCtt. H5XgT?=i>4r^ h*-;U3 0 2 (B10 
(a) mm) WtfiJ&J&$tlX*3*). C<D*-Jl/j£3B©3i 

(«, s&RttR) soswaashru*. 

[0059]Ig(b) : AfiffiSSl OrtCC^i^W^ 

asAsnyta. y-h^u^i oa#Hi;€>*i. ams 40 

SI 0fitt»«t4 0«^ltXS*>^4 1 cfcOft^ 
51*3*1. »Iggl 0rtttX£*H» (W, 0. 13 
3Pa«T (lmTor rtTF) ) «C&S 0 
[ 0 0 6 0 1 XS ( c ) : Ki&f&»#temm4 2 teh? 
t^*2 0«c«t&Shfc»ffl««cK:j:S»»«:J:0* 0 

[0 0 6 1 ] II (d) : N#X®35KtfH#*iB3 
6^6, N, (ffiR) tf^Rt/H, (*5R) #X#i£S 
fMOJS (MFC) 3 4 r*ilt*fW8P 3 *rC. 2/*aB3 
3a«C«f&3ti. m&HX (N, + H a ) iSti. 7*^X 50 
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[00621 11 (e) : v>f 9umt£M3 2frh<D 
v-f*n«(2. 54GHz)^. ^Xvj&sE«3 0 

fcN, ^iH, #X©iI^#;*«:/^XvftS*i, ffi 

ttttstu ?stt#xar*4N' ft ^ 

^^X-7jBfiRS3 0rt©^7Xv^BB3jp6*O 
HQ <8fcWP> 30aWt7n-^, 
[0063118 (f) :«HI*»1 0<DJ1-flll«cRW6 
n/cNF 3 ^ffi2 8M, MIIIM(MFC) 2 7 
ft*>LT. RjfctfXNF, *(JRl63tfX«|ft«2 6«:«l& 

an, &m<DtrxmtiHi2 6a*>^i§s 1 owcc^ 
• iH* ^;&jucc«iras*is. cote*. *flpsnfc 

NF 3 ^»70-L/t<5ffitt^lN' £H" ic<fc 
[0 064] Xg (fir) : C©NF 3 **XO?Stt**X{b 

«cj:o. ^5 (a) (^fr^ti^o x.j^w<D^mmitms 

0«*«3*i. m$ (b) CC5*3ttS<fc5K:, S i, 

n, h, f, o^m^utc^jtm&2mm^ti^ 0 c 

©aiRW{t«8 0«cS£»3-B:4R» , rtt. ^lK^n 
^>^iKS(*«*&^S4 2tci;^^iP^{* («, x^u> 
y>j3-jb) 3W«B#2 0WCC«|&3ti. iSS^20± 

[0 06 5] CCD^ip^JrD, NF 3 gtt^«:J:Sx 

lOsccm, 30SCCID, lOOsccm, 
^E^3 99Pa(3Torr), ^7X71^5 
0W, ^d-fe^B#m«*^3^Sf*Hr^ 

[0066] N F 3 AfXiH, ^vX^XiOSJ^CC 
<fc o r JBSJ ?n/cx^> i^iox * * > ^iSKttSC > 

/c«f>. sit^ffiJcctie^^R^shscsaa:* 1 ^ 
SiattT<ofiacc»>x^4»a-r4ctcc<feo 

[0 0 6 7 1 iifeL/Ccfc^CC N F 3 H7><Offl&ijX 

^w±©a«SBMW8 0*swrsxstt, Sia«r© 

[0 068lH9lt C©XH(C*jW4, ^^SiJS 
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**>^u-f (mm) . «B»tt»Exa©H>&i»«:*jw 
as&fi&p 20* c^5ix^> y<DS0ta»tt^^ 

&C2 0' C(D«BH**ffSO< * 3 *>tc 1 

^ottoor**. aas»t«8o**H3ii-si 

g: H, /N F j/N, <Dfd^- • • 3 0 0/6 0/4 10 
0-0 s c cm. JE^7 • • - 5 3 2 Pa (4Torr) , 
WJ' • * 3 0 0W. ftiaiSlB!- • - 1#BL 

a) • * • i 4 o* c. mmnmonm • • • 1 » 

[0069111(h) :6Mk««M3-tffc«, 

»SjH3 2©J|g«ifeff±3tl. W^PjRCD^XvJg 
/£g3 0^<D®Afcf?±3*i£ o ^S»l OrtfctiffA 
<g4 0^636«:Kffi5l*StiS. 
[0070]Ig(i) : -jji^y^ h*a#|gtts 20 

[007 1 ]Il(j) :/rt»7>^19*i^JtT3*i. 
fCl 0 0' C«± (W. fa 1 2 0* C> £>SSKlflni&3 

£^T. Si, N. H. F. 0#fi^OfcJ5l£«8 2 
05 ( c ) CCTnStlSJ: ^CC V Si. N, H. F. 

ooic-?fc^8 4iftotm, ii^n, nm 30 

6@*»Htl«8 0 (JSJca«8 2) Sx^W 

^D-b^BE^^O. 1 3 3 Pa (1 mTo r r «T) , 

[0073JIKD : flnf& ^ > 7* 1 9jWS3*iS. 
[0 07 4] IS (m) :«a«C. Xffi3l##fM:3i* 

[0 07 5] III ( n ) : F 1 0 a #BBtt3 

n&<t<t4>fc:. F^&^IM^tiT^x^w 40 

[007614b. *»9ieD»ffi«Hl*ffi©»*t <ci 
RftRB. S i O, <DH*>CC. W. T i . A 1 . N i . 
CoRV*ti6©^U1f-f K±CC)SRfiL//cffi»(r* ( 1 0 

[0077] ^mMcommummmt, ib&nnm&B. 
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[0078] wr. c<D*^**i«<wft«*»w-r 

[0 07 9 ] 06tC^3*i£X£^*££!gl 00. 

«eMKft^*^r>^' i oit$>^ c tutsan 

P^? + >;q0 4^ffig?nn^ o £jXBQ£HI£iS 
^t>^10 3lt A K T U TiN, Si, W, W 
N. Cu. Ta, S i N<D^JIHaH*a«ia#±ecy ^ 

^1 0 7 3^SW6tiSiAfeCC, 8BS*-+>^1 0 51*9 
«ctt. »iSu#? F 1 0 6#«tf6*vn,>4. 
[0 080] ^XA^go/c^xn^t-; hti, P- 

0 5t?S«5iAtt* «J77^Iifi L/c7 -7 -m > F3£ 
3Wtt)tiS. Y-F^:/l 0 7*«tt3*i* msiD^ 
^ F 1 0 6 CC J: 0 % ^x/^i-j$r^ S«Kfbn»£ 

o i ccj»A3#i, o ^<omm<owatmf>m 
*4t^«aa^#Bia»jgjs^*>^i o 3i*rc. ^ 

x^©:n>£^ F*-~;i4*3K. j* 5)lCVDmtt<i;K) A 

p- KD ^ + 1 0 4(t|&fctt3t'i£ 0 
[008 1] B7fc^3ft*«9©Kffii>^**JaB2 0 

*. *«9§<DS^fbW»±**:"<2 0 lKJ&iH? 1 * 
>a'20 t>/^2 0 2. 

W»ft<O*«E»»«^+>^2 0 3. fc*P*1r»<2 

0 4SVP- Fq 7 ^?t^2 OSSd^t^S. S 
^ + >^BIficy- h^)l^2 0 8#sRW6#i, JBjS^* 
>^'2 0 6rt6Ctt»aiU# v h 2 0 7*SRW6tiri> 

[o o 8 2 ] ««jfo5 oo* cos^tctra^^n^^ii 

ESM^t>^2 0 3)!>^, IB^^O^x^^D 
?^S^u- F o ^ ^^*>^2 0 5^SWA*injfiE&S 

^2 0 4 4fflitrt»S. 

[008 3 ]4fe, H6 4H7«:^-r«a^5X5r«|E 
«C*sl>r, mf&* + >'il 0 2RO'2 0 2^1 0 0' C 

*!»f WBfc*^ t>A'i01, 2 0 1 OttsSi^S:{*«BS 
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15 

bf&mt rtDfifHSIWSK 0 , -5 * - * • v- ^ 
W8£t>B5jtC**. i n s i t ur-?x^C!>i*WHb 

[0085] 

xaeciojsic^ (nf j «se{bu imm 

[0 08 6 ] ^SaSOJBlBtcfet^-Ctt, NiH*Str*/ 
xtUN, ^iH« rtxifi&m£titc&* C<DNL 20 

[0 08 7] ifc, *«9iO>ffil!fefbStlft://^*«ffi3 
[008 8 ] 3 6«C, *»D^(0^ffi«iaJta<fcffi©fflH 

[Hi i ^m<ommmmmm(D~mmmm(om^m 

[02] 02(a) Rtf2 (b) B, HI CC^Stifc* 

m<D— H2 (a) tt*CD¥ffil8L 02 (b) 

[03] 03(a) (b) B. HI fciR3ftfc* 

0>*9— ^ K) ©«SW4^L. 03 (a) tt. 40 
9-^* K*. i3 <b) B. tt^ttOi/ 

[05] 15(a). 5(b) RO'5 <c> B. *»W 
©«H«iH*ffi«cj: 0 . Kfbtt. ffl*.«S&BHbB. ft 

K*r*xa*svrHr**. as <a) b. $x^«c 

f«Lfca^<bRO««««©tfcfeH. H5 (b)tt 

^x^©«ffitc^j«3^si»©ia^da. as (c) so 
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B, ^>^*6<Dj!RlJ»ecJ:^rS(SBt*»6S i . NL 
[B61B1 CC*3tite**IB©ilffi«HI*jB«:a«SM 
[07 ] a 1 Cc*3tifc**M©«ffl*OTSS««ra«Stt 

[08] *«91oaffl«ffli*6««:fflt»SCi*'C*SN 

[09] **i8©sffi«iaasa«:*$w4, -5x^*»*p 

f^ix^ ^>^2St<0B8«*^-rHrftS. 

[0 1 0 ] 0 1 0 (a)SO'10 < b ) B, i&BHbK 
fcK^iS^OSHBMH^ttiSiP-i-SH^or. 
010 <a)B. •)iA®3>$^ h*~-;UD&3MC£ 
«3htea^^l«C0f**ra*^Tafc*H, 010 

(b)B, h*-^©ffJS{Cj:y^>yjlK© 
^iciag LtHflf^M 3 *i fc«tt*^-rit*8t«H 

[011] 6£*<DNF J tfXt, H, 2/*#ig£-3hfc 

i fifties <a^®?{bM^5fe^a) 
i o 

13 e^^-Y^>^ 

15 

i 8 mms&ti'*- 

1 9 MM^i/y' 

2 0 -)xy^I^ 

21 ^7>^"y>y 

2 4 2x^y:7h^8 

2 5 bf>RlMM* 

2 6 EU&HX (NF 3 ) 

2 8 NF, #XjB 

2 9 S£ 

3 0 vfVX^J&SS (^X^*Kfe»> 

3 1 ^7X7^ t br^ 

32 v-f^Disife^aa 

3 3 •fvX^iSxmKffi 
3 5 N, 

3 6 H 2 

4 0 m%m 

4 i m^x^y 
ioo K£i^**iBs 
i o i a««^bBB»*^ + >^ 

102 jnfft^^>^< 

103 K8HK0c**>'< 
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